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Japanese Patent Publication Laid-Open No. 05-284532 

[Claim(s)] 

[Claim 1] In the effective pixel extraction method of a digital television signal characterized 
by providing the following of extracting the effective pixel data with which digital signal 
processing is presented from the television signal constituted by the video-signal section 
Extract effective pixel data from the video-signal section by making into timing criteria the 
horizontal synchronizing signal inputted for every Rhine, and it writes in buffer memory. 
From the first transition of the horizontal synchronizing signal of the following line before the 
timing extraction of the head effective pixel of the video-signal section The effective pixel 
extraction method of the digital television signal characterized by starting read-out of the 
effective pixel data from the aforementioned buffer memory, and ending read-out of the 
effective pixel data before the timing extraction of the last effective pixel of the 
aforementioned video-signal section The synchronizing signal section containing a 
horizontal synchronizing signal, a vertical synchronizing signal, and a color burst signal A 
luminance signal and a chrominance signal 

[Claim 2] In the effective pixel extraction method of a digital television signal characterized 
by providing the following of extracting the effective pixel data with which digital signal 
processing is presented from the television signal constituted by the video-signal section 
Delay a horizontal synchronizing signal within the horizontal synchronizing signal period 
from the first transition of the horizontal synchronizing signal inputted for every Rhine to the 
head effective pixel of the video-signal section, and the horizontal synchronizing signal is 
made into timing criteria. The effective pixel extraction method of the digital television signal 
characterized by performing extraction and the aforementioned digital signal processing of 
the aforementioned effective pixel data The synchronizing signal section containing a 
horizontal synchronizing signal, a vertical synchronizing signal, and a color burst signal A 
luminance signal and a chrominance signal. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the effective pixel extraction method of a 
digital television signal of extracting the effective pixel in every line, by making a horizontal 
synchronizing signal into timing criteria in the digital television signal processor which 
performs reproduction of a home simple video tape recorder (VTR) or a videodisk (VD). It is 
related with the effective pixel extraction method that the influence of the level jitter in a 
regenerative signal etc. is avoidable especially. . 
[0002] 
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[Description of the Prior Art] The digital television signal processor which processes a VTR 
regenerative signal etc. makes first transition of a horizontal synchronizing signal the criteria 
of the signal-processing timing for every Rhine, extracts effective pixel data from the 
video-signal section which follows it, and is performing digital signal processing. 
[0003] Drawing 3 is drawing showing the composition of the conventional digital television 
signal processor, and the extraction section and the digital-signal-processing section of an 
effective pixel. Drawing 3 (a) It sets and the conventional digital television signal processor 
is constituted by the analog-to-digital (A/D) conversion circuit 31, the effective pixel 
extraction circuit 32, and the television-signal-processing circuit 33. 

[0004] The analog NTSC signal inputted from an input terminal 30 is sampled by 13.5MHz 
according to the CCIR advice 601, is changed into a digital NTSC signal, and the 
A/D-conyersion circuit 31 sends it out to the effective pixel extraction circuit 32. At this time, 
the A/D-conversion circuit 31 sends out the sampling clock, a horizontal synchronizing 
signal, and a vertical synchronizing signal to the effective pixel extraction circuit 32 and the 
television-signal-processing circuit 33. The effective pixel extraction circuit 32 operates 
based on a sampling clock, a horizontal synchronizing signal, and a vertical synchronizing 
signal, extracts effective pixel data from the digital NTSC signal outputted from the 
A/D-conversion circuit 31 for every line, and sends them out to the 
television-signal-processing circuit 33. Based on a sampling clock, a horizontal 
synchronizing signal, and a vertical synchronizing signal, it operates similarly, and the 
television-signal-processing circuit 33 also performs predetermined digital signal processing 
about the effective pixel data outputted from the effective pixel extraction circuit 32, and 
sends out the picture signal acquired to an output terminal 34. 

[0005] Drawing 3 (b) It sets and is (1). The wave of the digital NTSC signal inputted into the 
effective pixel extraction circuit 32 is shown, and horizontal synchronizing signal [ for one 
line ] **, color burst signal **, video-signal **, and horizontal synchronizing signal ** for the 
following line are shown. In addition, the total number of pixels within an one-line period is if 
a sampling clock is set to 13.5MHz. It is 858. 

[0006] (2) - (10) shows extraction / processing period of the effective pixel data within the 
one-line period on the basis of the first transition of the horizontal synchronizing signal of the 
continuous line by setting a net in the effective pixel extraction circuit 32. that is, let first 
transition of horizontal synchronizing signal ** be timing criteria ~ from the 122nd pixel Up to 
the 841st pixel 720 pixels is extracted as effective pixel data. Let first transition of horizontal 
synchronizing signal ** be timing criteria in the television-signal-processing circuit 33 about 
the effective pixel data extracted in the effective pixel extraction circuit 32. From the 122nd 
pixel Predetermined digital signal processing is performed before the,841st pixel. 
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[0007] 

[Problem(s) to be Solved by the Invention] By the way, there is a level jitter in a VTR 
regenerative signal, and a line period is changed. Here, when an one-line period is changed 
**2% or more, it is drawing 3 (b). (8) The total number of pixels like the line shown (n+6) It 
becomes less than 841 and they are 720 required effective pixels. It becomes impossible to 
secure. Furthermore, in processing of a line (n+6), since the time of the effective pixel 
section is short, all signal processing performed in this section will be closed on the way, and 
will shift to processing of the line based on the input of the horizontal synchronizing signal of 
the following line (n+7). When predetermined digital signal processing was especially 
performed like an inter-frame decryption and there was change of the line period by such 
level jitter, the bad influence will affect two or more lines, and had become the cause of 
degrading image quality notably. 

[0008] As a means to, solve this kind resulting from a level jitter of problem on the other 
hand, although the time base collector was used, while the equipment configuration became 
complicated, there was a fault which becomes expensive. 

[0009] this invention aims at offering the effective pixel extraction method of a digital 
television signal that extraction and reservation of signal-processing time of the number of 
effective pixels can be aimed at, without being influenced by the time variation (level jitter) of 
an one-line period. 
[0010] 

[Means for Solving the Problem] By making into timing criteria the horizontal synchronizing 
signal inputted for every Rhine, invention according to claim 1 extracts effective pixel data 
from the video-signal section, writes them in buffer memory, starts read-out of the effective 
pixel data from buffer memory, and ends read-out of the effective pixel data before the timing 
extraction of the last effective pixel of the video-signal section from the first transition of the 
horizontal synchronizing signal of the following line before the timing extraction of the head 
effective pixel of the video-signal section. 

[0011] Invention according to claim 2 delays a horizontal synchronizing signal within the 
horizontal synchronizing signal period from the first transition of the horizontal synchronizing 
signal inputted for every Rhine to the head effective pixel of the video-signal section, and 
performs extraction and digital signal processing of effective pixel data by making the 
horizontal synchronizing signal into timing criteria. 
[0012] 

[Function] In invention according to claim 1 , the effective pixel data extracted for every Rhine 
are once written in buffer memory, the read-out is started from the first transition of the 
horizontal synchronizing signal of the following line before the timing extraction of the head 
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effective pixel of the video-signal section, and it ends even before the timing extraction of the 
last effective pixel of the video-signal section, therefore, even when a level jitter cannot 
extract all the effective pixel data, the effective pixel data which have not been extracted are 
made to interpolate using the effective pixel data of the line before it - things can be carried 
out That is, all the effective pixel data of one line can be extracted seemingly, and the time 
can be allotted to digital signal processing. 

[0013] In invention according to claim 2, the horizontal synchronizing signal inputted is 
delayed within the horizontal synchronizing signal period, and extraction and digital signal 
processing of effective pixel data are performed for the delayed horizontal synchronizing 
signal as timing criteria. Therefore, even when a level jitter cannot extract all the effective 
pixel data, the effective pixel data which have not been extracted can be made to interpolate 
from the horizontal synchronizing signal section of the following line. That is, all the effective 
pixel data of one line can be extracted seemingly, and the time can be allotted to digital 
signal processing. 
[0014] 

[Example] Drawing 1 is drawing showing the composition of the digital television signal 
processor which realizes invention according to claim 1 , and the extraction section and the 
digital-signal-processing section of an effective pixel. 

[0015] drawing 1 (a) setting - the digital television signal processor of this example -- the 
conventionally same analog-to-digital (A/D) conversion circuit 31 as equipment, the effective 
pixel extraction circuit 32, and the television-signal-processing circuit 33 - in addition, it is 
the composition which has arranged buffer memory 11 between the effective pixel extraction 
circuit 32 and the television-signal-processing circuit 33, and equipped it with the write-in 
control circuit 1 2 and the read-out control circuit 1 3 

[0016] The analog NTSC signal inputted from an input terminal 30 is sampled by 13.5MHz 
according to the CCIR advice 601, is changed into a digital NTSC signal, and the 
A/D-conversion circuit 31 sends it out to the effective pixel extraction circuit 32! At this time, 
the A/D-conversion circuit 31 sends out the sampling clock, a horizontal synchronizing 
signal, and a vertical synchronizing signal to the effective pixel extraction circuit 32, the 
write-in control circuit 12, the read-out control circuit 13, and the television-signal-processing 
circuit 33. The effective pixel extraction circuit 32 operates based on a sampling clock, a 
horizontal synchronizing signal, and a vertical synchronizing signal, extracts effective pixel 
data from the digital NTSC signal outputted from the A/D-conversion circuit 31 for every line, 
and sends them out to buffer memory 11 . Buffer memory 11 writes in the effective pixel data 
by control of the write-in control circuit 12, and sends out the effective pixel data read by 
control of the read-out control circuit 13 to the television-signal-processing circuit 33. Based 
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on a sampling clock, a horizontal synchronizing signal, and a vertical synchronizing signal, it 
operates similarly, and the television-signal-processing circuit 33 also performs 
predetermined digital signal processing about the effective pixel data read from buffer 
memory 11 , and sends out the picture signal acquired to an output terminal 34. 
[0017] Drawing 1 (b) It sets and is (1). The wave of the digital NTSC signal inputted into the 
effective pixel extraction circuit 32 is shown, and horizontal synchronizing signal [ for one 
line ] **, color burst signal **, video-signal **, and horizontal synchronizing signal [ for the 
following line ] **, color burst signal ** and video-signal ** are shown. In addition, the total 
number of pixels within an one-line period is if a sampling clock is set to 13.5MHz. It is 858. 
[0018] (2) - (10) shows extraction / processing period of the effective pixel data within the 
one .|j ne period on the basis of the first transition of the horizontal synchronizing signal of the 
continuous line by setting a net in the effective pixel extraction circuit 32. that is, let first 
transition of horizontal synchronizing signal ** be timing criteria - from the 122nd pixel Up to 
the 841st pixel 720 pixels is extracted as effective pixel data. 

[0019] the effective pixel data extracted in the effective pixel extraction circuit 32 make 
timing criteria first transition of horizontal synchronizing signal ** by the write-in control 
circuit 12 - from the 122nd pixel It is written in buffer memory 11 before the 841st pixel. The 
effective pixel data written in buffer memory 11 make timing criteria first transition of 
horizontal synchronizing signal ** of the following line by the read-out control circuit 13, and 
are from the 1st pixel. It is read to before the 720th pixel. It is from the 1st pixel, using first 
transition of horizontal synchronizing signal ** as timing criteria about the effective pixel data 
read from buffer memory 11 in the television-signal-processing circuit 33. Predetermined 
digital signal processing is performed before the 720th pixel. 

[0020] Here, when an one-line period is changed **2% or more by level jitters, such as for 
example, a VTR regenerative signal, it is drawing 1 (b). (8) Like the line shown (n+6), it is on 
the basis of the first transition of horizontal synchronizing signal **. From the 122nd pixel It is 
720 until before the 841st pixel. It becomes impossible to extract all the effective pixel data. 
This is the same as usual and it becomes impossible to write all the effective pixel data also 
in buffer memory 11. However, the effective pixel data before one line remain in the field of 
this buffer memory 11 . 

[0021] From the 1st pixel which is the first transition of horizontal synchronizing signal ** of 
the following line from buffer memory 11 by control of the read-out control circuit 13 on the 
other hand All the effective pixel data in front of one line can be read to before the 720th 
pixel. Since it has compensated for the portion by the effective pixel data before two line 
even when all the effective pixel data are not able to be written in in front of one line at this 
time, all the effective pixel data can be seemingly sent out to the 



5 



television-signal-processing circuit 33. 

[0022] By using such buffer memory 11, it is original. The one-line period whose 858 pixels 
are is a maximum of **16% of level jitter. It becomes short even to 720 pixels, and even 
when the line which cannot extract all the effective pixels simply arises, the effective pixel 
data which have not been extracted can be interpolated from the line before it, and it can be 
coped with. Therefore, the bad influence which it has on other lines can be stopped to the 
minimum, and signal-processing time can also fully be secured. 

[0023] In addition, the read-out start timing from buffer memory 11 can make [ many ] the 
permissible amount of level jitters, so that, it is close to the first transition of a horizontal 
synchronizing signal in front of the head effective pixel of the video-signal section. 
[0024] Moreover, if a clock more nearly high-speed than a sampling clock performs read-out 
from buffer memory 11, and signal processing in the television-signal-processing circuit 33 
after it, while being able to make [ more / still ] the permissible amount of level jitters, 
read-out from buffer memory 11 can also be made to start from the effective pixel section 
from the first transition of a horizontal synchronizing signal. 

[0025] Drawing 2 is drawing showing the composition of the digital television signal 
processor which realizes invention according to claim 2, and the extraction section and the 
digital-signal-processing section of an effective pixel. Drawing 2 (a) Setting, the digital 
television signal processor of this example is the composition equipped with the delay circuit 
21 which gives delay to the horizontal synchronizing signal which is conventionally given to 
the effective pixel extraction circuit 32 and the television-signal-processing circuit 33 in 
addition to the same analog-to-digital (A/D) conversion circuit 31 as equipment, the effective 
pixel extraction circuit 32, and the television-signal-processing circuit 33. 
[0026] The analog NTSC signal inputted from an input terminal 30 is sampled by 13.5MHz 
according to the CCIR advice 601, is changed into a digital NTSC signal, and the 
A/D-conversion circuit 31 sends it out to the effective pixel extraction circuit 32. At this time, 
the A/D-conversion circuit 31 sends out a horizontal synchronizing signal to the effective 
pixel extraction circuit 32 and the television-signal-processing circuit 33 through a delay 
circuit 21 with the sampling clock and a vertical synchronizing signal. The effective pixel 
extraction circuit 32 operates based on a sampling clock, a vertical synchronizing signal, 
and the delayed horizontal synchronizing signal, extracts effective pixel data from the digital 
NTSC signal outputted from the A/D-conversion circuit 31 for every line, and sends them out 
to the television-signal-processing circuit 33. Based on a sampling clock, a vertical 
synchronizing signal, and the delayed horizontal synchronizing signal, it operates similarly, 
and the television-signal-processing circuit 33 also performs predetermined digital signal 
processing about the effective pixel data outputted from the effective pixel extraction circuit 
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32, and sends out the picture signal acquired to an output terminal 34. 
[0027] Drawing 2 (b) It sets and is (1). The wave of the digital NTSC signal inputted into the 
effective pixel extraction circuit 32 is shown, and horizontal synchronizing signal [ for one 
line ] **, color burst **, video-signal **, and horizontal synchronizing signal ** for the following 
line are shown. In addition, the total number of pixels within an one-line period is if a 
sampling clock is set to 13.5MHz. It is 858. 

[0028] (2) - (10) shows extraction / processing period of the effective pixel data within the 
one-line period on the basis of the first transition of the horizontal synchronizing signal of the 
continuous line by setting a net in the effective pixel extraction circuit 32. here ~ a delay 
circuit 21 - criteria [ first transition / of horizontal synchronizing signal ** ] - for example, -- 
The horizontal synchronizing signal delayed by 121 pixels is generated, and the effective 
pixel extraction circuit 32 and the television-signal-processing circuit 33 are given. It is from 
the 1st pixel, using first transition of the delayed horizontal synchronizing signal as timing 
criteria by this in the effective pixel extraction circuit 32. Even the 720th pixel can be 
extracted as effective pixel data. It is by the delay circuit 21 about the effective pixel data 
outputted from the effective pixel extraction circuit 32 in the television-signal-processing 
circuit 33. It is from the 1st pixel, using as timing criteria first transition of the horizontal 
synchronizing signal delayed by 121 pixels. Predetermined digital signal processing can be 
performed before the 720th pixel. 

[0029] Here, even when an one-line period is changed **2% or more by level jitters, such as 
for example, a VTR regenerative signal, it is drawing 2 (b). (8) Like the line shown (n+6), it is 
at a delay circuit 21 . If first transition of the horizontal synchronizing signal delayed by 121 
pixels is made into timing criteria, in the effective pixel extraction circuit 32, it will be from the 
1st pixel of effective pixel data. All to the 720th pixel can be extracted, however -- for 
example, - criteria [ horizontal synchronizing signal / before the last effective pixel data 
extracted as the 720th pixel are delayed by the delay circuit 21 ] ~ then, it means extracting 
the data in the section of horizontal synchronizing signal ** of the following line 
[0030] By delaying a horizontal synchronizing signal by such delay circuit 21, and giving the 
effective pixel extraction circuit 32 and the television-signal-processing circuit 33, it is 
original. The one-line period whose 858 pixels are is a maximum of **16% of level jitter. It 
becomes short even to 720 pixels, and even when the line which cannot extract all the 
effective pixels simply arises, the effective pixel data which have not been extracted can 
interpolate from the horizontal synchronizing signal section of the following line, and it can 
be coped with. Therefore, the bad influence which it has on other lines can be stopped to the 
minimum, and signal-processing time can also fully be secured. In addition, the amount of 
delay of a horizontal synchronizing signal is from the first transition of a horizontal 
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synchronizing signal to the head effective pixel of the video-signal section. The permissible 

amount of level jitters can be made [ many ], so that it is close to 121 pixels. 

[0031] Moreover, although circuits other than delay circuit 21 explained as a thing without 

processing delay, it is necessary to add the processing delay in the effective pixel extraction 

circuit 32 or the television-signal-processing circuit 33 to a horizontal synchronizing signal or 

a vertical synchronizing signal, and to determine the predetermined amount of delay as 

them. 

[0032] By the way, for convenience, although the television signal was set into the NTSC 
signal and the sampling clock was set to 13.5MHz in the above explanation, a PAL signal 
and a SECAM signal can be used as a television signal. Moreover, as a sampling clock, the 
frequency of 14.3MHz others can be used, for example to an NTSC signal. 
[0033] 

[Effect of the Invention] As explained above, in invention according to claim 1 By using the 
buffer memory which buffers the effective pixel data for every Rhine Only by the effective 
pixel data which have not been extracted being interpolated from the line before it, even 
when the line which cannot extract all the effective pixels by change of the line period 
resulting from a level jitter arises The bad influence which it has on other lines can be 
stopped to the minimum, and the signal-processing time after it can also fully be secured. 
[0034] moreover, in invention according to claim 2, about the horizontal synchronizing signal 
made into the timing criteria of extraction of an effective pixel, or digital signal processing By 
making it delayed within the horizontal synchronizing signal period from the first transition of 
the horizontal synchronizing signal inputted to the head effective pixel of the video-signal 
section Only by the effective pixel data which have not been extracted being interpolated 
from the horizontal synchronizing signal section of the following line, even when the line 
which cannot extract all the effective pixels by change of the line period resulting from a 
level jitter arises The bad influence which it has on other lines can be, stopped to the 
minimum, and signal-processing time can also fully be secured. 

[0035] By any case, the permissible amount of level jitters can be sharply expanded 
compared with **2 conventional 0 /), and can suppress degradation of the picture quality 
resulting from a level jitter to the minimum. 

[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the composition of the digital television signal processor 
which realizes invention according to claim 1, and the extraction section and the 
digital-signal-processing section of an effective pixel. 

[Drawing 2} It is drawing showing the composition of the digital television signal processor 
which realizes invention according to claim 2, and the extraction section and the 
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digital-signal-processing section of an effective pixel. 

[Drawing 31 It is drawing showing the composition of the conventional digital television signal 
processor, and the extraction section and the digital-signal-processing section of an 
effective pixel. 
[Description of Notations] 

11 Buffer Memory 

12 Write-in Control Circuit 

1 3 Read-out Control Circuit 
21 Delay Circuit 

30 Input Terminal 

31 Analog-to-digital (A/D) Conversion Circuit 

32 Effective Pixel Extraction Circuit 

33 Television-Signal-Processing Circuit 

34 Output Terminal 
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